
























































Line

Line 49

for
SERBRU1

Line 51

52
53
54
387
388

Columns Variable

1-10 CONBRU1
11-20 or
21-30 OPBRU1
31-40
41-50
51-60

1-10
11-20
21-30

7-18

skip
7-18

skip
7-18

skip

Remarks

Employment at an employment
center. One total figure
for each group of ten
columns

Attraction Z-score for
each node

(Format F18.5)

NOTE: This whole block of attractions Z-scores can be merged into CONRUI1,

SERBRU1, or OPBRUI.

capabilities.)

Line 389

(Consult a programmer who is familar with UCC's XEDIT

40-49

50-59

60-69

Set the number where you
want your search to begin
for the exponential model
Example -0.1500

Set the number where you
want your search to stop
Example -0.0905

Set the incremental step
number
Example .005

4) Once you have set up your data file, you are now ready to run the

calibration program.

run on-line.

To run the program, either create a submit file or

get, serbrut, serbrul

r, serbrut, serbrul

x, mnf, e =

4, 1 = gerbrut, b = brut,

= listout

brut (serbrul, calout)




If the program doesn't run, xedit, listout

_p*
and/or type in %/dayfile
If the program runs, type:

save, calout

route (calout, dc=lp, tid = bec, bin = 95)

This will save the output and route a copy of the output to Bin 95 at UCC.

5) Evaluating your SERBRUT output--Once you have output from SERBRUT, you

should first reveiw the cost (distance) data, average commuting distance,
total employment and attraction Z-scores to determine if they correspond to
the data file (e.g. CONBRUl). If they do mot, recheck SERBRUT, the data file,
and the original submit file SUBCALI. If the "echo" printout is correct,

you are ready to evaluate the output. (Figure 15)

This output represents the exponential mode. The output will be the same

for the power model.

The object is to locate a beta value which yields a distance maximum likelihood
estimator (DISMAXL) of .000. Once you have found an estimator of zero, you
could use the corresponding beta as your distance decay coefficient in line 2

of the main gravity model file (for the appropriate workforce) if the coefficient

is reasonable.

Reasonableness may be determined in at least two ways: First, the user should
speak with a knowledgable person in settlement modeling. Second, the beta can be
tried in a run of the gravity model to see if the worker distribufion is
reasonable. If the beta does not appear to be reasonable, new attractiveness
funcitons (i.e. new factors and/or weighting) can be tried in order to re-

calibrate.




|

n
|
The user must remember, however, that this calibration gust described can
|
only generate data to select a distance decay coefficient (beta). The
|

\

attractiveness coefficient (alpha) must be obtained seperately.

Complete Calibration (alpha and beta)

Usihg BRUTE and associated programs, the user can calibrate the gravity model
for operating workers, using new attractions factors or weights. In order
to do this, however, attractiveness data must be collected by 15 or 17

zip-code areas (Figure 16).

1) As with SERCALI and SERBRUT, the user must first constrﬁct a data file.
(see Section 2.6.5) (GRAVDAT) to run a program (CALIBER) to produce attraction
Z-scores for each zip-code area. These scores are then inserted in a data

file to run the calibration program (BRUTE).

A) The variables on data file GRAVDAT are listed on Table 11. 1In order to
use GRAVDAT, the user will need to reenter the data into a new file from the

printout.

B) Theuser could, next, add any new attraction variables to the data file

GRAVDAT.

C) CALIBER is the program which produces attraction Z-scores (using GRAVDAT).

CALIBER will have to be modified, however, to consider new attraction variables.

The user should note that statements 491 to 560 CALIBER are similar to
statements 1656 to 1760 in SERCALI. The RD (I,n) identifiers are different,

however. Program CALIBER manipulates more variables (Table'12).




D) To run CALIBER, the user types in:

fetch, calcomp

»', caliber, gravdat

x,mnf, e = 4, 1 = caliber, k, b = bob, 1 = temp

bob (temp)
In order to see the relevant output, the user should type:

xedit, newd 1

E) CALIBER will produce attractiveness Z-scores. These scores will be in the
third column of the output file presently called NEWDl. Each zip-code will
have the same score reported two, three or four times. An attractiveness
score must be used for each Plant (mine) to Zip-code Area flow or linkage of
mine workers. The user should only extract 1 score for each zip-code area,

or 15 in total for each of four mines.
F) The entire data file to input into BRUTE is illustrated on Figure 17.

Figure 18 through Figure 24 identifies the required variables which the

user must supply.

As with SERBRU1, CONBRUl, or OPBRUl, the user sets the search parameters for
the beta coefficient. Unlike SERBRUl, CONBRUl or OPBRUl, however, the user must also
set the search parameter'for the alpha coefficient. For example, the beginning

search parameters for the alpha (attractiveness) coefficient should be:

MINA 0.650
MAXA 1.300
STEPA 0.030

Option: The user may wish to run regression analysis on the output to obtain some
initial idea of where to search for the best beta and alpha coefficients in the
BRUTE calibration program. To run this regression using the CALIBER output file

NEWD1, the user can type in the following:




fetch, multreg

multreg
read newdl 0

regs 2 on 1, 5

regs 2 on 4, 5

The exponential model's regression analysis is run on "regs 2 on 1, 5".

The power model's regression analysis is run on "regs 2 on 4, 5".

G) Once the data file (e.g. BRUTDAT for this hypothetical example) is
completed, the user should type in the following instructions:

get, brute, brutdat

x, mnf, e = 4, 1 = brute, 1 = brutout, b = bob

bob (brutdat, brutout)

Then the user can type in:

xedit, brutout

p*

to see the results. If the user only wished to route the output through the

printers at UCC~Lauderdale, type in:

xedit,brutout

q, temp

- rowte

BRUTOUT will then be disposed to Bin 95 in Lauderdale.

Interpreting BRUTOUT

The objective is to find alpha and beta at a point where R2 is maximized and
the distance estimator (DISMAXL) is at or close to zero. See example on Figure 25.
Whether the user is attempting to calibrate the power or exponential models, this

objective does not change. (Figure 26 illustrates the ''data echo'.

To facilitate the users search for the best R2 and DISMAXL, the programmer has

added an indicator. At the top row, you will note a column occupied by a lone




zero. When this zero becomes an asterik*, the R2 and DISMAXL are entering
a mathematical area where the values of R2 and DISMAXL may meet the maximizing

and best-fit objectives.

If you, the user, has chosen to run both the power and exponential versions,
after the power version has run, a line **NEW PROBLEM** will appear on the

output. After this line, the exponential model output will appear.

Based upon past experiences user will probably need to run BRUTE several times.
With each new run, the user should try to narrow dﬁwn the gross search area,

but decrease the incremental steps so that you "fine tune" the search within

a smaller mathematical area. Once the user has located the best alpha and

beta values, these values can be inserted into lines 2 and/or 3 in the appropriate

main gravity model data files (e.g. GRAVYD2, TACGRAV).




2.5 RESIDENTIAL SETTLEMENT (GRAVITY) MODEL FILES

2.5.1

2.5.2

Calibration Files

CALIBER

SERCALI

GRAVXX

BRUTE

SERBRUT

CONBRU1

SERBRU1
OPBRU1

Road Network Files

SPAPROG

SPAPROZ

SPAD3

Program. Produces attraction Z-scores for use
in BRUTE (for calibrating alpha and beta
coefficients for mine operating workers).

Program. Produces attraction Z-scores for use
in SERBRUT (for calibrating beta coefficients
for operating, service, or construction work
foreces).

Program. Original version of BRUTE, as provided
by Anthony C. Lea, formerly Dept. of Geography,
University of Minnesota. Now with U-Toronto.

Program. Alpha and beta coefficient calibration
program (for mine operating workers).

Program. Beta calibration program which produces
data to select a distance decay coefficient (beta
value). Can use CONBRU1l, SERBRUl, OPBRUl data
files. Output (when used with SUBCALI submit

file) is ATTRACT. Programs primarily used to
calibrate gravity model when actual flow data is not
available, but an average journey~to~work

distance is available.

Data. Data file to run construction worker
gravity model calibration (beta). User SERBRUT
(Data by 224 gravity model zones).

Data. Same as CONBRUl, except it calibrates
service workers beta.

Data. Same as CONBRUl, except it calibrates
operating workers beta.

Program. Shortest Path Algorithm (SPA) written
by L. Ostresh, U-Iowa. Calibrates shortest
paths in a network.

Program. SPA (from above), modified slightly for
use by RCNS. Data files: SPAD2, SPAD3.
Data. Network data and control cards to use with

SPAPRO2 to generate a network. Produces EPUNCH2
(The road network, in the Regional Copper-Nickel
Study Area, without the proposed AMAX road from
Hoyt Lakes to the Reserve pit area). Network does
not consider variations in road quality of travel.




2.5.3

SPAD2

EPUNCH2

EPUNCH

}
i

|

\ _
Data. Same as SPAD3, except that it includes
the proposed AMAX road in the network. Produces
EPUNCH. }
Qutput. Output from mining SPAPRO2 with SPAD3.
Output is in a form readable by the gravity model
programs. (Network w/o AMAX road).

Output. OQutput from running SPAPROZ2 with SPAD2.
Output is in a form useable by the gravity model
programs. (Network w/AMAX road).

Gravity Model - Data Files

EPUNCH2

EPUNCH

GRAVYD2

SGRAVD2

CGRAVD2

TACGRAV

TACSER

CONTACG

SZONE2

SZONE4

SZONE7

SZONE24

Gravity Model Programs

GRAVYP1

Road network w/o AMAX road (from SPAPROZ2 and
SPAD3).

Road network w/AMAX road (from SPAPRO2 and SPAD2).

CuNi Development Scenario--Operating Workers
(Mines in zomes 2, 4, 7)

CuNi Development Scenario--Service Workers
(Mines in zones 2, 4, 7)

CuNi Development Scenario--Construction workers
(Mines in zones 2, 4, 7).

Taconite Development Scenario 1976-1984--Operating
Workers

Taconite Development Scenario 1976-1984--Service
Workers

Taconite Development Scenario 1976-1984--Construction
Workers

CuNi Development Scenario--Service workers from
Development in Zone 2.

CuNi Development Scenario--Service workers from
Development in Zone 4.

CuNi Development Scenario--Service workers from
Development in Zone 7.

CuNi Development Scenario--Service workers from
Development in Zones 2 and 4.

Main gravity model for distributing operating workers
from mines. Use with gravity model data files (e.g.
GRAVYD2) and distance data (e.g. EPUNCH2).




2.5.4

SGRAVP1

CGRAVP1

Main gravity model for distributing service
workers from cities because of development.

Use with gravity model data files (e.g.

TACSER, SGRAVD2) and distance data (e.g. EPUNCH2).

Main gravity model for distributing construction
workers from mines. Use with gravity model

data files (e.g. CGRAVD2) and distance data
(e.g. EPUNCH2).

Submit Files (all run gravity model programs)

ERICSUB
ESUBNOO
ESUBOUT
ESUBFIL

ESUBCON

ESUB

ESUBNOP

Output--Printed table and plots
Output—--Plots only

Qutput--Printed tables only

Output--No routed output (data on disk).

Produces CPRCENT -- percent distributions of
inmigrating construction workers to each gravity
model zone. (Multiply a CPRECENT percentage
distributions. for a zone times total inmigrating
workers to produce a number of workers allocated
to the zone. See SIMPLIFIED GRAVITY MODEL RUNS).

Produces SPRCENT. Percentage distribution for
service workers (See ESUBCON)

Produces OPRCENT. Percentage distributions for
operating workers (See ESUBCON).

Simplified Gravity Model Files

Submit Files

PERSUB

SUBSUM

Programs
POPUL

Combines the program POPUL and a percentage
distribution of inmigrants program (e.g. 0P246).
Much less expensive than running GRAVYP1, EPUNCHZ,
and GRAVYDZ for example. Output called EMAP nn.

Runs the program THRESUM to combine two or three
EMAP files into one new EMAP file.

This program takes a total number of inmigrants
(changed each time by the user) and, using a per-
centage distribution file, allocates some number of
new inmigrating households based upon the appropriate
percentage for each zone. Program uses Percent
Distribution files. (e.g. OP246)




2.5.5

Thresum

i
|
|
|
|

\
This program takes two or three EMAP files

and combines them into one EMAP file.
|

i
Percent Distributions (224 percentages to each file)*

FINALOP

0P246

' 0P248

orP251

FINALS

SP246

SP248

SP251

FINALCP

CP246
CP248
CP251

FINLOAM

Plotting Files

ZONEPLT

ZONPLT

PLTZON

|
CuNi operating workers from mines in
Zone 2, 4, 7

CuNi Operating workers from mine in Zone 2
CuNi Operating workers from mine in Zone 4
CuNi Operating workers from mine in Zone 7.

Service workers caused by CuNi Development
in Zones 2, 4, 7.

Service workers caused by CuNi Development
in Zone 2 .

Service workers caused by CuNi Development in
Zone 4

Service workers caused by CuNi Development
in Zone 7.

CuNi construction workers from mine in
Zones 2, 4, 7

CuNi construction workers from mine in Zone 2.
CuNi construction workers from mine in Zone 4.
CuNi construciton workers from mine in Zone 7

CuNi operating workers from mines in Zones 2, 4, 7
w/AMAX road

Binary version of ZONPLT. Plots 2 dimensional

maps of settlement distributions in RCNSA (by

224 cells) and 3 dimensional plots. Plots

worker ‘(household) distribution from MAPOUT,

and population distribution (workers x 3.0) from
TMAPOUT. MAPOUT and TMAPOUT are standard output

files (which may or may not be retained) from gravity
models GRAVYP1l, SGRAVPl, or CGRAVPl. Scales

are held constant from plot to plot.

Source code version of ZONEPLOT.

Source code version of ZONPLTS3.




2.5.6

2.5.7

ZONPLT3

TESTSUB

ERICPLT

|

|
Binary version of PLTZON. Plotting routine
which is used in submit file ZONSUB. Plotting
routing has adjusted scale to show differences
(mathematical) between two distributions, or the
summations of two distributions.

Submit file which routes plots of EMAP files.

As with all other plots above, creates 2-D and
3-D plots of settlement distributions. Only
difference--reads in fix format. All other plot
files read in free format.

For Summations and Differences Plotting

SUBFORS

ZONSUB

Reference Files

EXPGRAV

GRAVIT2

OPRMARK

CPRMARK

POPZONE

Submit file. Runs gravity model and creates
files which can be summed using ZONSUB. MAPOUT
(workers) and the TMAPOUT (population) from the
gravity model (GRAVYP1l, SGRAVP1l, or CGRAVP1l) are
set to an EMAP and ETMAP file.

Submit file to plot summations of two EMAP
(workers) and ETMAP (population) files. Also
plots the difference between EMAP and ETMAP
files.

To activate summation:
set ONSW (1). CUNISUM will show summation.

To activate differences:
set ONSW (2). CUNISUM will not show differences.
CUNISUM will not be used by the program.

Program. Simplified version of exponential form
of gravity model.

Program. Simplified version of power form of
gravity model.

Operating wofker—-percent distributions of inmigrants
to each of 224 gravity model zones. File produced
for Mark Donaldson's tax modeling.

Construction worker—--percent distributions of
inmigrants to each of 224 gravity model zones.
File produced for Mark Donaldson's tax modeling.

Data. Estimate of 1976 population by gravity model
zone. This file whould only be used to generate

a 3D plot of "existing or baseline" population within
the RCNSA to provide a visual impression of population
distribution.




OPFINAL Sample output of CuNi Operating Workers
Distribution (GRAVYD2, EPUNCH2, GRAVYP1).

CPFINAL Sample output of CuNi Construction Workers
Distribution (CGRAVDZ2, EPUNCH2, CGRAVP1).

FINTACO Output from Taconite Operating Workers
Distribution (1976-1984) (CONTACG, EPUNCH2, CGRAVP1)

FINTACC Output from Taconite Construction Workers
Distribution (1976-1984) (CONTACG, EPUNCH2, CGRAVPL).

FINTACS Output from Taconite Service Workers
Distribution (1976-1984) (SGRAVD4, EPUNCH2, SGRAVP1).

SP2 Qutput from CuNi Development Scenario--Service
workers caused by mine in Zone 2

SP4 Output from CuNi Development Scenario--Service
workers caused by mine in Zone 4.

SP24 Output from CuNi Development Scenario--Service
workers caused by mines in Zones 2 and 4.

CGRAVD6 Sample taconite construction data file for
taconite expansion 1985-2000. DO NOT USE
since percentages of PCN-IN, PCN-OUT and the mines
included in the future are not necessarily correct.

GRAVYD6 Sample taconite operation data file for taconite
expansion 1985-2000. DO NOT USE since percentages
of PCN-IN, PCN-OUT and the mines included in the
future are not necessarily correct.




Table 1. Mean weighted commuting distances. ‘ \

AVERAGE (MEAN)
TYPE OF WORKERS WEIGHTED DISTANCES

Taconite Workers 17 miles?
(including mine
administration personnel)

All Workers ’ 11 milesb
Taconite Construction 25 miles®
Workers

SOURCES: @Derived from tables interpreting taconite employee
residence locations generalized to zipcode areas and using the town
associated with the zipcode as the residence location., Data from:
Hanna Mining Co., U.S. Steel Corp., Pickands-Mather, Inc., Reserve’
Mining Co., and Oglebay-Norton, 1976. 1Inland Steel Mining Co. also
provided data in 1978.

bperived from tables compiling and interpreting commuting distance

- data from Minnesota Labor Force Survey-Form 1 (Mesabi).

CDerived from taconite construction workers survey sponsored by
MEQB Regional Copper—~Nickel Study, 1977.




Table 2. Housing ownership among taconite construction workers in the

Regional Copper-Nickel

Construction?

Study Area.

(in percent)

Workers Residing Own Rent Other N

less than 6 mths. in Area 38 53 9 58
6 mths. - 1 yr. in Area 31 60 9 68’
1 yro = 2 yr. in Area K 58 4 204
2 wyo — 5 yr. in Are; 63 34 3 271
5+'yr. in Area 87 13 0 224
Average 59 38 3 825
All ResidentsP 84 15 1 509

Source: @Taconite Construction Workers Survey, 1977.
bMinnesota Labor Force Survey, 1977.




i

I

l
\
\
Table 3. Percentages of taconite employees living outside of! the Regional
Copper-Nickel Study Area. \

\
'\

+  Estimated

4 Percent of Employees
Company Plant Location Living Outside RCNSA
U.S. Steel Mountain Iron 497
Reserve (Babbitt '
Plant only) Babbitt 7%
Erie (Hoyt Lakes
Plant only) Hoyt Lakes | 6%
Eveleth Taconite Eveleth & Forbes 56%
Inland Steel ' Virginia 29%
"Hibbing Taconite Hibbing~Chisolm | 997%
Hanna Mining Nashawak & Keewatin , 99%

Socurce: Taconite employees commuting data, supplied by zipcode area.
Data from U.S Steel, Reserve, Erie, Oglebay-Norton (Eveleth Taconite),
Pickands Mather (Hibbing Taconite), Hanna in 1976. Inland Steel Mining
Co. data was 1978.




Table 4. Hypothesized sources of employees for operating workforce.,

PERCENT OF TOTAL WORKERS

‘ Development Development Development
SOURCE Zone 2 Zone 4 Zone 7
Males from Study Area 15% 157% ’ 15%
Labor Pooll ‘ ~
Females from Study Area 102 . : 10% 10%
Labor Pool? ’
Construction Crossover Workers - - - - - - = - - VARTABLE - ~ = = = = - -
from Study Area3
Construction Crossover Workers = = = = — = - — - VARTABIE - - - = - - - -
Who Were Inmigrants
Males commuting from 5% ' 8% 15%
outside Study Area’ ’
New Operating Inmigrant i VARIABIE - - = = = = = =
Heads-of-Households®
TOTAL | 100% - - 100% 100%

Sources: 1,24 survey of the Minnesota taconite companies shows that
women comprise an average of 7% of the production/maintenance/office and admin-
istration workforce (1978 data). At one plant, the average is expected to be
10% by January, 1979. The total estimate was increased to 10% assuming that
female labor force participation will continue to increase in the future.

Further, it was assumed that the male labor force pool would exceed the female
rate, 15 percent was assumed.

3C X .12 where: EC = absolute number of Cu-Ni construction workers
0P who are in-commuters or were drawn from existing
labor pool. '
.12 = Crossover rate to operating workforce (based on
a private conversation with the President of the
Iron Range Building & Trades Uniou, May, 1978).
OP = Total number of Cu-Ni operating workers

41¢c X .12 where: 1IC = absolute number of inmigrant construction workers
opP

5Cu-Ni staff estimate. (see text)
6Remaining percentages

*NOTE: The actual inmigration rate used for the operating workforce is the sum
of the percentages obtained for 'new operating inmigrants" and '"construction
crossover inmigrants." To el iminate overestimation of inmigrants, the entire
inmigrant construction workforce distribution was considered transient and those
construction inmigrants who joined the operating workforce were distributed as
operating workers.




Table 5. Hypothesized sources

Source

‘Males from Study Area
Labor Pooll

Females from Study Area?

Males Commuting from
Outside Study Aread

Male Head-of-Household#
In-migrants

TOTAL

of new employees for construction workforce

PERCENT OF TOTAL WORKFORCE

Zone 2

21%

1%

30%

487

100%

Zone 4

217%

17

407

38%

100%

Zone 7

21%

1%

507%

28%

100%

Sources: lTaconite construction workers survey, 1977.

2Estimate based on a conversation with the President, Iron Range

Building and Trades Union, Virginia, MN (September, 1978).

no women were members of the union.

At that time,

3Cu-Ni staff estimate. Based upon average journey-to-work distance
for construction workers seems further than for operating/production workers.

4Remaining percentages.




Table 6. Sources of employees for secondary workforce}
|

PERCENT OF TOTAL WORKFORCE

_ Other
SOURCE Virginia =~ #:0de:d 3Uellne:  Zszelec 1Cpcece Eeierh
fales and Females from  20% 202 20% 20% 20% 207
Study Area Labor Pooll
- Workers Commuting from 257% 25% 15% 10% 5% 0%

Outside Study Area?

Secondary Jobs Filled by

Second Members of new : S

Cu-Ni Operating 9999¢9¢9999 7JCNKCZIET ¢99999999¢0c0
(Taiseholds (.4 x new

Cu-Ni families)]3

Secondary Jobs Filled by

Second Members of new .

Cu-Ni Secondary Households = = = = = = = = = - - VARIABLE - - = = = = = = = —= -
(1/1.4 x new gross

secondary families)]%

Heads~of-Household .
In-migrant =00 == = = = = = - = = = VARIABLE = = = = = = = = = — =

TOTALS ‘ 1007% 100% 100% 1007 1007% 1007

Sources: lCu-Ni staff estimates, 10% female, 107 male.

2Estimate based upon (1) shorter average journey-to-work distances for
secondary workers, and (2) hypothesis that secondary workers tend to live in
or immediately adjacent to communities where they are employed in retail stores,
and warehouses.,

3An average of 40% of all households in the State of Minnesota have two or
more employed persons. Therefore Cu-Ni staff estimates that some secondary workers
will come from 40% of new in-migrating copper—-nickel operating workers households
(Minnesota Labor Force Survey, 1977).

4Forty percent of new in-migrating households for secondary jobs will
also supply a second worker for secondary jobs. Based upon Minnesota Labor
Force Survey, April, 1977, wherein 407 of all surveyed households had two or

more workers per household. .




|
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\
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Table 7. Secondary job multipliers derived from SIMLAB copper-nickel

development scenarios.
|

MULTIPLIER IN SCENARIO

SIZE OF TIME With Construction Without Construction
COPPER-NIC FFI "MNE PERIOD Sector Sectors
12.35 X 106 mtpy 1987-2015 —— 1.99
16.68 X 106 mtpy 1986-2015 ==———: 2.24
: 1982-2015 1.95 ———-
20.00 X 106 mtpy 1986-2015 —— C2.1
1982~2015 1.95 S

SOURCE: SIMLAB projections.




Table 8. PCN~-IN and PCN-OUT for Construction Workforce Data Inputs.

PERCENT OF TOTAL WORKFORCE

Source Zone 2 Zone 4 Zone 7
Males from Study Area 21% 21% 217%
Labor Pooll

» PCN-IN
Females from Study Area? 1% 1% 1%
Workers Commuting from 30% 407% 50%___ PCN-OUT
Outside Study Area3
Heads-of-Household# 48% 38% 28%
In-migrant
TOTAL 1007 100% 100%

Sources: lTaconite construction workers survey, 1977.

2This estimate is based on a private conversation with the -

President of the Iron Range Building and Trades Union in September, 1978.

3Cu-Ni staff estimate. See Regional Copper-Nickel Study Level I

report "Description of the Residential Settlement Model," by
Eric H. Bauman and Anthony Lea.

4Remaining percentages.




Figur

e 11,

Example of GRANYD2 Data File

Gravity Model Data File with CuNi Workers Only and no Taconite Workers

Exponential Model Parameters -~ ALPHA

Power Model Parameters - ALPHA

Mine Work Center Employment = NMines

MWCN = 246 - Employ = 1857 - PCN OUT

MWCN = 248 - Employ = 2220 - PCN OUT

MWCN = 251 - Employ = 1999 - PCN OUT
" "RD" Road Miles Indicator

“RD" 1 24 -

"RD" 2 16

"RDY 3 12

"RD" 4 32

1

1]

]

1.00000 - BATA = -0.10575
1.00000 - BATA = -=1.27000
3 - PCN IN = .,2500
.0500  Zone 2 (INCO-Hanna)
.0800  Zone 4 (Amax)

.1500  Zone 7 (Exxon)




Table 9. PCN-IN and PCN-OUT for Operting Workforce Data Inputs

PERCENT OF TOTAL WORKERS

: Development Development Development
SOURCE Zone 2 ) Zone 4 Zone 7
Males from Study Area : ' 15% 15% 15%
Labor Pooll ‘
Females from Study Area 10% 10% 10%
‘Labor Pool? o . PCN-1IN
Constructiqn Crossover Workers - - - - - - VARIABLE -~ - = = - = =
from Study Area3
Construction Crossover Workers - - - = - = - - VARIABLE - - = = - - -
Who Were Inmigrants4
Males commuting from 5% 8% 15% _ PCN-OUT
outside Study Aread
New Operating Inmigrant = = = = = = = - - VARIABLE = = = = = = = =
Heads-of-Households®
TOTAL 100% 100% 100%

Sources: !>2A survey of the Minnesota taconite companies shows that
women comprise an average of 7% of the production/maintenance/office and admin-
istration workforce (1978 data). At owme plant, the average is expected to be
10% by January, 1979. The total estimate was increased to 10% assuming that
female labor force participation will continue to increase in the future.

Further, it was assumed that the male labor force pool would exceed the female
rate, x 15 percent was assumed.

[

3EC X .12 where: EC absolute number of Cu-Ni construction workers
0P who are in-commuters or were drawn from existing
labor pool.

.12 = Crossover rate to operating workforce (based on
a private conversation with the President of the
Iron Range Building & Trades Union, May, 1978).
OP = Total number of Cu-Ni operating workers

41c X .12 where: IC = absolute number of inmigrant construction workers
(0]

S5Cu-Ni staff estimate. See Regional Copper-Nickel Study Level I report,
"Description of the Residential Settlement Model'", by Eric H. Bauman & Anthony Lea.

6Remaining percentages

*NOTE: The actual inmigration rate used for the operating workforce is the sum
of the percentages obtained for '"new operating inmigrants" and "construction
crossover inmigrants.," To eliminate overestimation of inmigrants, the entire
inmigrant construction workforce distribution was considered transient and those
construction inmigrants who joined the operating workforce were distributed as
operating workers.




rable 10, PCN-IN and PCN~OUT for Secondary Workforce Data

PERCENT OF TOTAL WORKFORCE

Other
SOURCE o Virginia Eveleth  Gilbert  Biwabik Aurora Cities
Males and Feﬁales from 20% 20% - 207 20% 20% 20%
Study Area Labor Pooll » -
Workers Commuting from 25% - 25% 15% 10% 5% 0% | PCN-OUT

Outside Study Area?

Secondary Jobs Filled by
Second Members of new
Cu-Ni Operating = = = = = = = = = = =« = VARIABLE =~ - = -~ = = - - = - PCN-IN
Households (.4 x new B
Cu-Ni families)]3

Secondary Jobs Filled by

Second Members of new

Cu-Ni Service Households = = = = = = = = = = = VARIABLE - = - = = = = = = - -
(1/1.4 x new gross

service families)]%

Heads—éf—Household

In-migrant 0 0= = = = = = - — = - = VARIABLE = - = = = = = = = — -
TOTALS ' 100% 1007% 1007% 1007% 100% 100%

Sources: lCu-Ni staff estimates: 10%Z-female; 10% male.

2Cu-Ni staff estimate based upon (1) shorter average journey-to-work
distances for service workers, and (2) hypothesis that service workers tend to
live in or immediately adjacent to communities where they are employed in retail
stores, and warehouses.

3An average of 407 of all households in the State of Minnesota have two or
more employed persons. Therefore Cu-Ni staff estimates that some service workers will
come from 40% of new in-migrating copper-nickel operating workers households (Minnesota
Labor Force Survey, 1977).

4Forty percent of new in-migrating households for secondary jobs will
also supply a second worker for service jobs.




Figure 15.
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for New A Value
Distance max likehood
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Distance max likehood
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for New A Value
Distance mak likehood

for New A Value
Distance max likehood

estimater

estimater

estimater

estimater

estimater

estimater

"l 04233

-.8867

-.3216

02724

.8952
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Table 11. Variables for data file GRAVDAT per zipcode area.
: |

Variable
Name

Zipcode Area
Name

Distance to
Plant

Distance to
Hospital

.+ Available Land

Available Land
o w/in 1 mile
of roads

Available Land
w/in 1/ mile of

* lakes and 1l/4 mile

of streams

Miles of
passable roads

Distance to
Vigrinia (Regional
Trade Center)

Distance to Ely,
Virginia or
Two Harbors

Plant (mine)
Name

Number of
Commercial Structures
(Rural)

Number of Residential
Structures

Number of Employees
living in Zipcode
Area (from mine

Total Number of
40 acre cells in
Zipcode Area

Number of sales
and Use Tax
Reporting Units

Line

1

Location

gplumn

11-20
23-26
29-32

34-39

42-46

49-53 |

56-60

63-66

69-72

11-20

23-25

27-30

34-37

40-45

49-53

|

Format

A10
F4.1
F4.1

F6.1

F5.1
FSQ].
F5.1
F4.1
F4.1

- Al0

F3.0

F4.0

F4.0
F6.1

F-Sl




Table 12. Variables used in program caliber

VARIABLE NAME

\

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

zone name
distance to plant
distance to hospital
available land

availalbe land w/in
1 mi. of roads

available land w/in

1 mi. of lakes and lj

mi. of streams
miles of road
distance to Virginia

distance to Virginia,
Ely or Two Harbors

Number of commercial

structures (rural)

number of residential
structures

number of employees
from mine living in

zipcode area

total 40 acre cells
in area

Number of sales and
use tax reporting unit

road density (7 13)

residential structures
density (11  4)

commercial structures
density (10 4)

reporting units
density (14 4)

residential structures
density (11 13)

. RD(I,n) |
RAW VARTABLE Z-SCORED WEIGHTED

1 —— ———
2 —— ko o
3 22(9) 37

4 23(5) 34

5 24,(6) 35

6 25(7) ———
7 - o
8 e e o -
9 26(10) ——
10 _— —
11 —— —
/% p— —
13 — —
14 — ——

S

15 27(1) 36

16 28 —
17 29 ——
18 - 30 —
19 31(2) —




20. commercial structures 20 32(3) { ——
density (10 13) .

21. reporting units 21 33(4) b e
density (14 13)

22.. attractivenesé 40 ——— ———

23. 'log distance 41 ;___ ———

‘24, log attractiveness 42 . —— ——

NOTES:

All numbers appearing in parenthesis indicate that the variable was used
in the main gravity model programs (GRAVYP1, SGRAVP1, CGRAVP1) and
SERCALI. The numbers correpsond to the number used in those programs.




